CHR3 (nhr-23, NF1F4), the homologue of Drosophila DHR3 and mammalian ROR͞RZR͞RevErbA nuclear hormone receptors, is important for proper epidermal development and molting in the nematode Caenorhabditis elegans. Disruption of CHR3 (nhr-23) function leads to developmental changes, including incomplete molting and a short, fat (dumpy) phenotype. Here, we studied the role of CHR3 during larval development by using expression assays and RNA-mediated interference. We show that the levels of expression of CHR3 (nhr-23) cycle during larval development and reduction of CHR3 function during each intermolt period result in defects at all subsequent molts. Assaying candidate gene expression in populations of animals treated with CHR3 (nhr-23) RNAmediated interference has identified dpy-7 as a potential gene acting downstream of CHR3. These results define CHR3 as a critical regulator of all C. elegans molts and begin to define the molecular pathway for its function.
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molting ͉ development N uclear hormone receptors (NHRs) form a large superfamily of transcription factors that are important for the regulation of cell metabolism, development, and reproduction (1) (2) (3) . The typical receptor consists of six domains. The most conserved domain is the DNA-binding domain (DBD) and is characteristic for the NHR superfamily. It is formed by two zinc finger motifs that are conserved through evolution (4) (5) (6) . A second, less conserved domain is the ligand-binding domain, located in the C terminus of the molecule and involved in binding of small hydrophobic molecules, hormones of the steroid class, thyroid hormone, retinoic acid stereoisomers, farnesoids, prostaglandins, and terpenoids (2) . The generally accepted classification of NHRs is based on homology in both the DBD and the ligandbinding domain and the specific ligands (if known), which activate the receptors. The majority of NHRs have no known ligands and usually are referred to as orphan receptors.
The NHRs are present in a majority of Metazoan species higher than diploblasts. NHRs apparently evolved from a single gene present in a Metazoan ancestor before the divergence of diploblastic species (4) (5) (6) . There are about 70 NHRs in vertebrates, 22 in Drosophila (7, 8) , about 270 in Caenorhabditis elegans (9, 10) , and 1 NHR, a homologue of RXR, in the jellyfish, Tripedalia cystophora (11) .
The high number of NHR genes present in the C. elegans genome is surprising, and the function of most of them is not yet known. Of the 270 C. elegans NHRs, only 15 are obvious orthologs of the NHRs of vertebrates or Drosophila; the rest of the C. elegans NHRs are probably nematode-specific. Studies of several of the C. elegans NHRs demonstrated a role for these factors in larval development [daf-12 (12) ], neural development [nhr-55 (13) and fax-1 (14) ], sex determination [nhr-24͞sex-1 (15) ], and molting [nhr-23 (CHR3) (16) and nhr-25 (17, 18) ].
We previously have cloned the C. elegans orphan NHR CHR3 (19) , which is a homologue of Drosophila DHR3 (20) , Manduca sexta MHR3 (21) , and mammalian ROR͞RZR͞Rev ErbA (22, 23) . For clarity, we refer to it in this paper by using both its common and gene names, CHR3 (nhr-23). The gene is classified as NR1F4 in a unified nomenclature system for the NHR superfamily (24) . We previously showed that CHR3 (nhr-23) is expressed in the epidermis of C. elegans throughout development and that it was required for proper molting (16) .
Molting is a complex of developmental processes characteristic for a clad Ecdysozoa, which includes arthropods, tardigrades, onychophorans, nematodes, nematomorphs, kinorhynchs, and priapulids (25) . At each molt, there is production of the new outer-body cover, the exoskeleton, and the old part is shed. Molting represents critical developmental transitions similar to metamorphosis of amphibians and is accompanied by characteristic behavioral patterns.
In Drosophila, molting is regulated by pulses of a steroid hormone, 20-hydroxyecdysone, and the regulatory cascade involves the ecdysone receptor, EcR (which dimerizes with ultraspiracle receptor, USP, a homologue of mammalian retinoic acid X receptor) and two other NHRs, DHR3 and ␤FTZ-F1. Drosophila DHR3 is an ecdysone-inducible NHR, which functions during metamorphosis, mainly in the prepupal-pupal transition and is an important regulator of the ␤FTZ-F1 transcription factor (26) (27) (28) (29) .
In this study, we show that CHR3 is a critical regulator of each molt of C. elegans development and that disruption of CHR3 function by RNA-mediated interference (RNAi) allows us to screen for genes acting downstream of CHR3. Our data suggest that the dumpy (Dpy) phenotype previously observed by CHR3 inhibition might be due to misregulation of a specific collagen gene. Analysis of a second NHR, whose homolog is important for DHR3 function in Drosophila, suggests divergence of this regulatory cascade through evolution.
Analysis of CHR3 (nhr-23) Expression. A synchronous population of nematodes was prepared by treatment of adult animals with alkaline hypochlorite and hatched overnight. The larvae were placed on 2% agarose plates with the lawn of Escherichia coli OP50. About 10,000 worms were collected from the younger larval stages. For L3, L4, and adult worms, about 5,000 animals were collected for each time point. The plates were incubated at 25°C, and the worms were collected at 2-hr intervals. Three independent collections were done. For one, the worms were collected during L1 stage (hours 0-12). In the second, worms were collected during L2 and L3 stages of development at 2-hr intervals. Finally we collected worms continuously during development. The embryos were collected immediately after hypochlorite treatment of gravid adults.
RNA Preparation. RNA was prepared essentially as described by Johnstone and Barry (31) . The worms were washed several times with water and pelleted by centrifugation for 1 min at 1,000 rpm. All samples were frozen. Each pellet was resuspended in 0.5 ml of buffer containing 0.5% SDS, 5% 2-mercaptoethanol, 10 mM EDTA, 10 mM Tris⅐HCl (pH 7.5), and 0.5 mg͞ml proteinase K. The samples were incubated 1 hr at 55°C and extracted with 1 vol of phenol͞chloroform (1:1). The RNA was precipitated with ethanol at Ϫ80°C overnight, collected by centrifugation, and resuspended in diethyl pyrocarbonate water. The samples were treated with DNase I for 1 hr at 37°C, reextracted with phenol͞chloroform, and precipitated. The samples finally were dissolved in 0.1 ml of diethyl pyrocarbonate water.
Reverse Transcription (RT)-PCR. First-strand cDNA for each developmental stage was prepared from 1 g of total RNA. The reverse transcriptase (Superscript II; Life Technologies, Gaithersburg, MD) reaction was primed with random hexamers by using conditions recommended by the supplier. The cDNA reaction products were diluted 1:10 in water.
For all genes tested, the diluted cDNA reactions were amplified by using two pairs of the primers. One primer pair was specific for the test gene whereas the other targeted an internal control gene, ama-1, which encodes the large subunit of RNA polymerase II (32) . The primers have been designed so that any contaminating genomic DNA products (if present) would include several introns and be larger and less favored than the cDNA products. The number of PCR cycles that gave linear amplification for each gene was determined empirically after testing of each pair of primers individually; 30-33 cycles has been used in most cases. The PCRs started with 94°C for 2 min followed by 30 cycles of 94°C for 30 s, 60°C for 40 s, and 72°C for 1 min and 30 s. Reactions were incubated at 72°C for 3 min after cycling.
Electrophoresis of PCRs was performed on 2% agarose gels. The gels were stained for 30 min with ethidium bromide and destained two times with water. The densitometric analysis of bands was performed by imaging with a Stratagene Eagle Eye digital camera followed by quantitation of bands using IP LABS software. The final data are presented as the ratio of the expression of the gene of interest to the expression of internal standard ama-1. Each gel was analyzed separately, and the values were plotted as the ratio of the highest value obtained for CHR3 (nhr-23) in the particular experiment (given as 1) divided by the value at the time point examined.
The following genes were assayed: nhr-23, nhr-25, nhr-41, nhr-85, lrp-1, ldl-1, hint-1, dpy-7, dpy-13, col-12, cp-1, cp-2, and cp-3. The primers ama-1, dpy-7, col-12, and dpy-13 were as described by Johnstone and Barry (31) . Other primers were as follows: CHR3 (nhr-23) (5Ј end), 5Ј-GGATGCGAGAGT-TCAAATTGCATG and 5Ј-CTGTGCTGCTGATTGAAA-GCTCTG; CHR3 (nhr-23) (ligand-binding domain), 5Ј-GTTATCAGAGCTTTCAATCAGCAG and 5Ј-AATTCTTG-GCATGACACTTTGGTAC; nhr-25, 5Ј-CAACAACTGGC-CGAATGACAGAAGC and 5Ј-CACAGCAGTGTATG-TGGCTTGTGG; nhr-41, 5Ј-GATGAGAAGTGAATCAGTAC and 5Ј-CCATTGCCATTTGATTCGTT; nhr-85, 5Ј-GAGT-GTCGTTGGCACAGGCGATAC and 5Ј-AACAGCGTATTT-GATGTGATGCTTC; lrp-1, 5Ј-CTTCTTCACAAATCAGCT-CAAACTTG and 5Ј-CCATCAGGACGGATTCTGTAGATAG; ldl-1, 5Ј-AGTCAGTCACAGTATAGGATATCG and 5Ј-GCAAAGAGAAGCATCAGCTTCAAG; hint-1, 5Ј-GCGGCG-GCTATCTGCCATCCTGCC and 5Ј-AGGCGGCGTTCAAT-TCCTTTGACG; cp-1, 5Ј-AGACTTCGACTCGGAGGATC-TGCC and 5Ј-CAATCGGATCAGCCCAAACACAATC; cp-2, 5Ј-GATTCATTCTTCTGGCACTGGTTGC and 5Ј-CCTTCTT-GTAAAGTTGGAAGCTGC; and cp-3, 5Ј-GATGAAGCTCTT-GTGGATATGAGC and 5Ј-GTCAAGTTGGAAACATCAA-CATCCG.
Double-Stranded (ds) RNAi. For RNAi by microinjection and soaking, the dsRNA was prepared by in vitro transcription reaction with T3 and T7 RNA polymerase after linearization of constructs 4133 and 4071 as described (16) . For RNAi by soaking, 10 l of dsRNA at a concentration of about 2 g͞l was used and the worms were soaked for 12-24 hr.
RNAi by feeding was done essentially as described by Timmons and Fire (33) . Feeding construct 4666 consisted of a 550-bp-long CHR3 (nhr-23) cDNA fragment that includes mostly the ligand-binding domain inserted into the vector L4440 (containing two T7 RNA polymerase sites). The construct was transformed into HT115 E. coli and induced with isopropyl-␤-
A visual assay of nhr-25 expression used two transgenic nhr-25::GFP lines (atEx32 and atEx35), which were kind gifts from Ann Sluder (University of Georgia). dsRNA for nhr-25 RNAi was prepared by using feeding vector L4440 harboring a nhr-25 cDNA fragment from yk342d8 (kindly provided by Y. Kohara, National Institute of Genetics, Mishima, Japan) using EcoRI-XhoI restriction sites. The dsRNA prepared from this construct is directed against both isoforms of nhr-25.
Results
Expression of CHR3 (nhr-23) During Molting Cycles. As reported earlier, CHR3 is present in epidermal cells throughout development based on gfp reporter genes, antibody staining (embryos only), and Northern analysis (16, 19) . To measure the level of CHR3 (nhr-23) expression during molting cycles, we used synchronized populations of larvae and evaluated the expression of CHR3 (nhr-23) by RT-PCR. As a control, we normalized CHR3 (nhr-23) expression to the ama-1 gene that codes for the large subunit of RNA polymerase II (32) . High-level expression of CHR3 (nhr-23) was observed in embryos and persisted in newly hatched larvae, then decreased to a minimum at 4-6 hr after synchronized-hatched L1 larvae were first fed. In the period preceding the first molt, the expression increased for about 2 hr and decreased before the molt (Fig. 1) . Similarly, we observed an elevation in CHR3 (nhr-23) expression between successive molts, and minimal values were observed at each molt. CHR3 (nhr-23) transcript is present throughout development, with intermolt peaks reaching two-to five-times-higher levels than the minimal values found at the molts (Fig. 1 ).
CHR3 Is Required for All Larval Molts.
RNAi is a powerful reverse genetic technique in which dsRNA is used to determine the phenotype resulting from the loss or reduction of gene function (34) . It has been shown by Timmons and Fire (33) and Tabara (35) that dsRNA may be introduced to worms by various methods. This includes soaking the animals in a solution containing dsRNA or feeding the worms with bacteria that have been transformed with plasmids coding for the RNA of interest, cloned as an insert flanked on both sides by inducible bacterial T7 promoters. Both soaking and feeding allow the delivery of dsRNA at specific stages of development such that subsequent developmental events can be assayed for defects.
We have shown previously that CHR3 (nhr-23) RNAi performed by injection of dsRNA into the maternal germ line leads to defects in molting and epidermal development among progeny of the injected animal. It was not possible to determine by those experiments whether larval molts that were affected later reflected a requirement for CHR3 (nhr-23) at each specific molt or were merely a secondary consequence of earlier molting defects. To determine whether CHR3 has a role in one, several, or all larval molts, we used soaking and feeding RNAi techniques to deliver the dsRNA at various times during development. Using these additional methods, we were able to affect all four larval molts by CHR3 (nhr-23) RNAi, demonstrating that CHR3 is required for each (Fig. 2 ). There were differences in the penetrance of molting defects depending on the method, dose, temperature, and exposure time to CHR3 (nhr-23) RNAi (Tables 1 and 2).
Soaking late L4 larvae or young adult hermaphrodites results in molting defects among progeny in L2͞L3 and later molts; only a small percentage of animals arrest in L1͞L2. Soaking the animals at the L1 stage causes the majority of affected animals to have defects in the L3͞L4 molt. As expected, soaking the L2 larvae results in a molting defect primarily at the L4͞adult (A) transition (Table 1) . We also have used a strain with null mutation in the hlh-8 gene (36), which results in a nonlethal constipation defect to see whether slower passage of food through the gut may have an enhanced dsRNA effect. In these animals, the penetrance of RNAi effects was close to 100% for CHR3 (nhr-23). Treating L3 worms led to developmental arrest and a molting defect in L4͞A molt. The progeny of these worms also were affected similarly as in experiments with RNAi delivered by microinjections reported earlier (16) . The delivery of dsRNA by feeding animals transformed bacteria proved to be as efficient as the soaking method (Table  1) . We tried to influence the dsRNA effect by applying lower or higher worm culture temperature. The cultures maintained at 25°C had lower efficiency of the RNAi effect whereas the lower temperature (15°C) had a more pronounced and earlier effect ( Table 2 ). The ease and efficiency of the feeding method also allowed us to examine entire populations of animals.
A critical feature of CHR3 (nhr-23) loss of function in larvae L2-L4 is the developmental arrest and the subsequent lethality during or shortly after molting. The lethality rate was close to Total number of animals counted in each experiment is given by n.
100% in synchronized cultures treated by continuous feeding of dsRNA-producing bacteria, although not all animals died during the same molt.
CHR3 (nhr-23) Loss of Function Affects Development of Gonad and
Associated Epidermal Structures. About 50% of young larvae exposed to CHR3 (nhr-23) RNAi by soaking or feeding showed defects in gonad development if they survived to adulthood; these defects had not been seen previously by microinjection RNAi. The germ line was often misshapen in these animals, usually folded and constricted. The distal-tip cell position was misplaced as a result of improper migration. These animals often had incompletely shed the L4 cuticle during the L4͞A molt, resulting in one or more constrictions of the body at the point at which the shedding cuticle had gotten stuck. In severely affected hermaphrodites, the germ line had an irregular shape and contained small and more numerous nuclei. To see whether CHR3 (nhr-23) loss of function affected males, we treated him-5 animals with CHR3 (nhr-23) RNAi. The him-5 mutation alone results in about 16% of males among the population as opposed to less than 0.5% normally observed in N2 cultures (37) . About 50% of him-5 males subjected to CHR3 (nhr-23) RNAi in feeding experiments had male tail defects in addition to molting defects. The main male tail phenotype included problems in fan and sensory ray development, including a failure to retract the tail during morphogenesis (Fig. 3B) . About one-half of affected males had vacuoles in the germ line. To see whether the CHR3 (nhr-23) RNAi male tail defects affected cell fates, in addition to morphogenesis, we used a strain carrying the egl-5::gfp reporter gene that marks the ray cells (38) . The ray cells continued to express egl-5::gfp after CHR3 (nhr-23) RNAi, demonstrating that the fate of these cells, as assayed by expression of this reporter gene, is unaffected and the male tail defects are primarily from problems in morphogenesis.
Gene Expression in CHR3 (nhr-23) RNAi
Cultures. The high percentage of affected animals resulting from CHR3 (nhr-23) RNAi delivered by feeding in mass culture allowed us to study gene expression by using molecular techniques. Animals were collected after feeding with either CHR3 (nhr-23) dsRNAproducing bacteria or control bacteria, and total RNA subsequently was isolated from the population. The percentage of affected animals was determined at the time of collection and ranged from 98% to 100%. Total RNA was used to make cDNA, and the expression of a variety of genes was assayed by PCR. As a control, all gene-expression levels were normalized to ama-1 that encodes the large subunit of RNA polymerase II (32) .
First, we determined how the CHR3 (nhr-23) RNAi influences the expression of CHR3 (nhr-23) itself. We have assayed CHR3 (nhr-23) expression with two sets of primers in RT-PCR experiments. One set of primers partially overlapped the coding region targeted by RNAi. The other primer set amplified the CHR3 coding region located 5Ј to the region targeted by RNAi. All experiments were done two to four times, yielding similar results regardless of the region of CHR3 (nhr-23) assayed. CHR3 (nhr-23) expression (relative to ama-1) was reduced, but not eliminated, by CHR3 (nhr-23) RNAi. Reduction of expression continued to decline over time with 25% of control levels observed (Fig. 4) . Although some CHR3 (nhr-23) message remained after CHR3 (nhr-23) RNAi, the highly penetrant phenotypic effects observed in the populations suggested that the RNAi feeding method could be used to screen for genes acting downstream of CHR3 (nhr-23). gene, dpy-7, showed a dramatic change in expression after CHR3 (nhr-23) RNAi. The levels of dpy-7 expression decreased 5-to 11-fold in treated animals when compared with controls (Fig. 5) .
The nhr-25 gene encodes an orphan nuclear receptor in C. elegans, and loss of function by using microinjection of dsRNA into adult hermaphrodites results in progeny with molting and other defects (17, 18) . The Drosophila homologue of nhr-25 is ␤FTZ-F1. In Drosophila, ␤FTZ-F1 acts downstream of DHR3 in the ecdysis regulatory cascade (26) (27) (28) (29) . Surprisingly, we found no dramatic effect in C. elegans on nhr-25 expression in CHR3 (nhr-23) RNAi-treated cultures. As a further test of possible CHR3 and NHR-25 interactions, we used a nhr-25::gfp reporter (kind gift of Ann Sluder) and monitored gfp expression in control and CHR3 (nhr-23) RNAi-treated animals. No changes in gfp expression were observed in animals treated by CHR3 (nhr-23) RNAi, even in animals with a strong CHR3 (nhr-23) loss of function phenotype. We have retested the effects of nhr-25 RNAi applied to young larvae by using the feeding technique. Although we can induce by feeding many of the phenotypic defects reported previously by microinjection (18, 19) , only about 1% of the animals showed signs of impaired molting. The low penetrance of molting defects and lack of effect of CHR3 (nhr-23) RNAi on nhr-25::gfp expression suggest that nhr-25 is not acting downstream of CHR3 (nhr-23) in the C. elegans molting pathway. Discussion CHR3 Regulates Molting in All Four Larval Stages. This study demonstrates that CHR3 (nhr-23) regulates molting in all larval stages of C. elegans development. This regulation may be a consequence of the cyclical pattern of CHR3 (nhr-23) expression that we observe. In larval stages L1-L3, there are maximum values of CHR3 (nhr-23) expression detected 2-4 hr before each molt and minimal values in the time of molting. In larval stage L4, the CHR3 expression is also high in the middle of molting cycle and decreases immediately after this point but starts to increase toward the in L4͞A molt. Consistent with this expression pattern, we previously detected strong expression of CHR3 the germ line of adult hermaphrodites (16) . We do not know how the CHR3 (nhr-23) expression pattern is regulated. Ecdysone and EcR are responsible for metamorphosis regulation in Drosophila; neither of these has been detected in C. elegans. However, it is possible that the cyclical pattern of CHR3 (nhr-23) expression is regulated by f luctuating levels of a ligand that binds CHR3, leading to autoregulation similar to that seen for the thyroid hormone receptor during metamorphosis of amphibians (40) . Alternatively, a f luctuating ligand could act through another NHR that, in turn, regulates CHR3 (nhr-23) expression.
Molting is a developmental change during which the cuticle is exchanged, the animal enlarges, and the animal undergoes developmental transitions (25, 41) . In many respects, this process is similar to metamorphosis of insects. The homologue of CHR3 in Drosophila, DHR3, is a critical factor in the regulatory cascade of metamorphosis, where it acts, in part, to reset the molecular cascade triggered by pulses of the hormone 20-hydroxyecdysone (42) (43) (44) (45) . The regulation of all molts in C. elegans by CHR3 thus is strikingly similar to the regulation of metamorphosis in Drosophila by DHR3. In Drosophila, the ␤FTZ-F1 orphan NHR acts downstream of DHR3 (26 -29, 46) . Using three different assays, we find no evidence that the C. elegans homolog of ␤FTZ-F1, NHR-25, is regulated by CHR3. In addition, the lack of a highly penetrant molting defect in nhr-25 RNAi-treated animals makes it unlikely that nhr-25 acts immediately upstream of CHR3 (nhr-23) in the molting process.
Although CHR3 inhibition affects the L1͞L2 molt, the lethal effect is rare and a majority of animals are able to proceed to later stages. Contrary to that, published data showed a strong, lethal effect of nhr-25 RNAi (delivered by microinjection) at the L1͞L2 molt (17, 18) . It is possible that in an early stage, nhr-25 regulates development of steroidogenic structures, which may be important for CHR3 function. Nevertheless, the regulation of a hypothetical steroidogenic signal by nhr-25 is not likely to be responsible for regulation of the cycling in molts, because the disruption of nhr-25 function in molts L2-L4 doesn't interfere with molting cycles but has a strong, developmental effect on germ-line and related structures. It would appear, then, that although both CHR3 and DHR3 trigger related events in C. elegans and Drosophila, respectively, at least one (and likely many more) of the downstream targets has diverged through evolution. dpy-7 Is Affected by CHR3 Loss of Function. The CHR3 (nhr-23) loss of function phenotype includes a dumpy phenotype that is particularly evident in older worms that escape early larval molting defects and lethality. Because several of the nearly 150 collagen genes in C. elegans are associated with a Dpy phenotype when mutated (47-49), we included several collagen genes in our limited survey of gene expression in CHR3 (nhr-23) RNAitreated populations. One of these, dpy-7, has an expression pattern that correlates with CHR3 (nhr-23) (31). Moreover, dpy-7 is expressed in some epidermal cells at most developmental stages and its expression cycles (31, 49) . Interestingly, the peak of dpy-7 expression is in the middle of each molt just as we have found for CHR3 (nhr-23). The drop in dpy-7 expression in CHR3 (nhr-23) RNAi animals and their associated Dpy phenotype makes it tempting to speculate that dpy-7 is a target of CHR3. An examination of cis-acting regulatory sequences required for dpy-7 transgene expression reveals several possible CHR3-binding sites. However, we have yet to determine any in vivo CHR3-binding site and can discriminate between sites based only on limited in vitro binding data (16) . Experiments aimed to address potential CHR3 binding to dpy-7 gene sequences are ongoing. It is worth noting that the regulation of dpy-7 by CHR3 may be indirect, and further work is necessary to discriminate between these possibilities. RNAi, even though almost all animals in the treated culture had severe phenotypic defects. This demonstrates that reduction of CHR3 (nhr-23) function is sufficient to cause a phenotype and that the processes it regulates are dosesensitive. The wide application of RNAi to affect gene function in C. elegans and other organisms makes this observation more generally of interest. Although near-complete loss of endogenous message after RNAi has been shown for a maternal gene product (50) , message levels usually are not assayed after RNAi. We have tested message levels directly and shown that the persistent CHR3 (nhr-23) message after RNAi is not due to preferential stability of coding regions not targeted by dsRNA. One possibility for the persistent message is that CHR3 (nhr-23) is expressed in a subset of cells that are not responsive to dsRNA-mediated message disruption; mature neurons have been shown to be less amenable to RNAi (51) . Alternatively, RNAi might routinely result in the reduction, but not complete loss, of targeted messages and the level of message depletion may be dependent on a variety of conditions. This might explain the variable degree of penetrance and phenotype observed from experiment to experiment with particular targeted genes.
Conclusion.
Our data support the existence of the clad Ecdysozoa (25) by finding that the related genes CHR3 and DHR3 are in the same regulatory pathway of molting with a critical role in the transmission and timing of the cycling signal. However, these pathways are not conserved absolutely because CHR3 appears not to act through the gene nhr-25, thereby distinguishing the C. elegans pathway from that found in Drosophila. Thus, although there is conservation of genes involved in regulation of molting in Ecdysozoa, their position in the regulatory cascade may differ.
